In vitro reconstitution of in vivo-like nucleosome positioning on yeast DNA.
Genome-wide nucleosome mapping in vivo highlighted the extensive degree of well-defined nucleosome positioning. Such positioned nucleosomes, especially in promoter regions, control access to DNA and constitute an important level of genome regulation. However, the molecular mechanisms that lead to nucleosome positioning are far from understood. In order to dissect this mechanism in detail with biochemical tools, an in vitro system is necessary that can generate proper nucleosome positioning de novo. We present a protocol that allows the assembly of nucleosomes with very much in vivo-like positioning on budding yeast DNA, either of single loci or of the whole-genome. Our method combines salt gradient dialysis and incubation with yeast extract in the presence of ATP. It provides an invaluable tool for the study of nucleosome positioning mechanisms, and can be used to assess the relative stability of properly positioned nucleosomes. It may also generate more physiological templates for in vitro studies of, e.g., nucleosome remodeling or transcription through chromatin.